
Are we doing particle physics or astrophysics?

Fermi-LAT, 2 years; 
E > 1 GeV

Individual sources

Galactic Diffuse

Extragalactic (Isotropic) Diffuse

“You only do 
astrophysics, no 
particle physics”

“You can never do 
particle physics 

because of 
astrophysics”



The highest-cited paper: Cosmic Ray Electrons

• Possibility to detect DM signatures not only in the gamma-rays but 
also in charged particles

H.E.S.S.Fermi-LAT



... Next step: Electron/Positron separation

PAMELA, Nature 458, 607 
(2009)



Extragalactic diffuse emission
• Contains contribution from sub-threshold sources

• Global t (Galactic diffuse, sources, isotropic)

• Softer than previously thought (smaller contribution to 
electron spectrum at TeV energies) consistent with 
differences between LAT and EGRET seen for other 
objects +!
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Extragalactic diffuse emission

• Case A: be completely agnostic about the Fermi-LAT sky and assume that all 
of the extragalactic diffuse emission is generated by DM annihilation (i.e. only 
require that the DM annihilation channel is below the measurement)



Extragalactic diffuse emission

• Case B: can do better ... Know that the dominant source of gamma-rays at 
high latitudes are AGN. Extrapolate distribution of sources (number of 
sources per ux bin or LogN-LogS) to below ux threshold values ... 

• Explains ~30% of extragalactic diffuse

• Additional contributions: starforming Galaxies, GRBs, Dark Matter, ...



Extragalactic diffuse emission

• Case B: explain signicant fraction of extragalactic diffuse by the knowledge 
of the Fermi-LAT sky. That way the allowed ux that can be attributed to DM 
shrinks ... And correspondingly, the DM limits signicantly improve



Understand acceleration in cosmic sources

• Gamma-rays (and Neutrinos)
provide a unique channel for
understanding proton (cosmic-ray)
acceleration

• Holy grail: Origin of Galactic Cosmic rays

• See clear evidence for the evolution of 
accelerated particles with evolution of the 
shock

• PeV electrons in the Crab Nebula!



The next step: CTA

• Merger of the “big three”, H.E.S.S., 
MAGIC, VERITAS + many others

• Currently ~600 physicists involved

• Europeans are strongest participant in 
terms of numbers. US, Germany, 
France largest single countries.

• Price tag: ~400 M$, Astro2010 
suggests a 100M$ contribution split 
between three agencies



Without boost CTA/Fermi 10-years will touch MSSM models

No boost 
factor assumed

Abramowski et al, 2011, astro-ph/1103.3266

Fermi Dwarfs

H.E.S.S. Galactic Center Halo



Complementarity direct and indirect detection methods

Indirect detection
(annihilation !’s)

Direct 
detection

(scattering)

MSSM /
mSUGRA
models



Are we doing 

• Even if solely interested in particle physics problems (e.g. DM), astrophysical 
foregrounds have to be taken into account to get optimum out of the 
instrument

• ... And on the way, guaranteed science on the most
energetic events in our Universe!

• Particle acceleration in shocks

• Relativistic outows

• ...

• Very fruitful collaboration between particle physicists and astrophysicists

Are we doing particle physics or astrophysics?


